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"Insecticidal Compositions, and Preparation 
and use thereof* 

Methomyl and oxamyl are known Important 
insecticides. They are known chemically £ 

10 thio-J^™^^^^ 

However J^™ f Mectic ^s have certain disadvantages, 
ohv!I! 4 thODyl c °ntrol8 boll weevil but is 

Lso T C h t0 . C ° tt0n — »— conditions. 1^ 
also has short residual activity, i e it t>,-.u - 
15 to nontoxic 4 " vlcy ' *•••» « breaks down 

IT P ^ UndS to about three days, this is 
•n advantage from the standpoint of ' envLnmental 
~f.tr. but a disadvantage in that multiple applica- 

SUS re9Ulred f ° r Cf£eCtlve control - 

20 alT meth0nyl ^ are toxic to mammals, 

20 and they require careful handling and w# ■ aa,Bals < 

toxica ? teclmi «« e for reducing the mammalian 
toxicity and phytotoxicity and increasing the 

Insec«\r 1Vlty ° f Mthyl — P^-thlon 
insect^desls tau g ht in o. S . Patent s^^tion Ho. 

J i ^1^^ T 1VSS ^e insecti- 

e»ulslfvi„r » f/ rOSS " Unked POlya»lde.polyurea by 

- ansLTTi ssrr r iyfunctionai — 

IV" 88 "!^ The re^Ug • 

^TlTmlcroaT f aVe " 9e WiClC — <~» 
eldf^ f C ° ntaln a ^9°* »«© of pesti- 

cide to polymer in the rang, of 2.1 to 10,1. ThT . 

35 noTute^llor'!; SPeC " 1Ca "° n "°* 3,959,464 is 

hecau:: ri^j~*tLr^ Md — * ■ 

materials, unlike the paratbions, are solids 
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at room temperature. Moreover, both methyl and oxamyl are 
water soluble solids, which does not alio, for their llsi- 
ncation in an aqueous phase. 

5 No , 371 ,2 EXamPle m ° f Brltlsh Patent Specification 
I 1 ' 71 *" ' 8 * rocess is disclosed involving encapsula- 
tion of a solid insecticide by dissolving it and a mLture 

wat :°zr at r in naphtha ' ° f **• *. 

water and agitation to form an emulsion. A portion of 
the xsocyanate hydrolyzes to amine which then reacts with 
10 i«ocyanate to for, a polyurea encapsulating shell. A 

disadvantage of this procedure is that the naphtha solvent 

ZZZT^I al ° n8 -ducing the 

proportion of insecticide and creating other problems in 
handlong, packaging, storage and use of the product. 
- According to the Invention, we provide 

substantially solvent-free microcapsules 

comprising from at least 10 to 75% by weight of the micrc- 
IZZZ ^ in86CtlCide Bel ^ -thomyl, oxamyf 

Z7n \T, ' diflUbenz — ' chlordimeform, methyl para- 
thicn ethylparathion, EPN, f envalerate, permethrin, decL 
»ethrin, cypermethrin, carbaryl, and ieptophos, and an outer 
encapsulating wall of cross-linked polyurea. 

25 in, m**™^ "^""P 8 " 1 * 8 ca » b « Prepared by (a) dissolv- 
ing methomyl, oxamyl or mixtures of methomyl with other 
insecticides from the above list In methylene chloride 
containing a polyisocyanate or a mixture of polyiso- 
cyanate with diisocyanate, (b) emulsifying the 

, n !°f Ut *°" int ° * 00016,1 aqueem8 «»rf*ctant solution. 

30 te) adding a diamine or polyamine or a mixture of the 
two to form a cross-linked polyurea encapsulating 
shell around droplets of the emulsified solution and 
(d) removing the methylene chloride. 
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Methylene chloride, which, is used aa the 
solvent in preparing the microcapsules of this 

^ * " 9her VOlatUi ^ than the active 
ingredients and will unexpectedly pas* through the poly. 

Thus" TT" 1 *: W±th D ° «« - ^ the 

Thus, the insecticide microcapsules of this invention- 
axe substantially solvent-free. The terms -JZlTtZuy 
solvent-free- and "solvent free- is used herein »ean ^ 
oTs^™ 168 — ~ — — » * -ght ^ 

A solvent-free product has distinct ad- 
vantages over the naphtha solution encapsulated 
product, known i» the art. The solvent-free micro- 
capsules contain a higher concentration of active 
ingredient, and they are easier and ..far to package 
and handle. Hence, there is less danger of toxicity 
to humans, and the product is easier to apply to crops. 

DETAILED PgfiCMPTIOH op iKVEHTTnw 
The microcapsules of this invention may be 
prepared by the following process: 

contaLng\ TOthYleDe * 

(1) 10-50 weight percent of active ingredient, 
me thany 1, oxamyl or a mixture of methomyl 
•nd an Insecticide selected from 
oxamyl. aldlcarb, dif lubenzuron, 
chlordlneform, methyl parathion, 
ethylparathion, EPN, fenvalerate. permethrin 
decamethrin, cypermethrin. carbaryl, and 
leptophos. Methomyl and oxamyl are pre- 
ferred as active ingredients. Any desired 
ratio Of active ingredients may be used if 
mixtures thereof are to be encapsulated/ 



(2) 0-30 Weight percent of the final microcapsule 
weight of a methylene chloride soluhle inert 
polymer, e.g., polymethylmethacrylate, 
polystyrene, atyrene copolymer or 
methylmethacrylate copolymers, etc. 



(3) 



10 



A polyisocyanate or a mixture of a poly- 
isocyanate with a diisooyanate. Preferred 
is a mixture of an aromatic diisooyanate 
with a polyisocyanate, and the preferred 
diisooyanate is 2,4-toluene diisooyanate. 



« «» , tera *° ly±Boc y*™*> as used herein means 

15 an organic compound having at least three functional 
isocyanate groups. Preferred for use in this invention 
are aromatic polyisocyanates such as 

polymethylene polyphenylisoeyanate, 
also written as polymethylene phenyl isocyanate- 
20 papi« (op John Co.),. 

triphenylmethane-4,4«,4"-triisocyanate. 
Examples of suitable diisocyanates are, 

2,4-toluene diisooyanate 
2,6-toluene diisooyanate 
« mixtures of 2,4-' and 2,6-toluene diisocyanates 

hexamethylene dUsoeyanate 
para-phenyiene diisooyanate 
meta-phenylene diisooyanate 
naph-thalen'e-1, 5 -diisooyanate 
tetpachloro-m-phenylene diisooyanate 
dichlorodiphenyl methane diisooyanate 
4,4-diphenyl diisooyanate 
bitolylene diisooyanate 
35 diphenylether diisocyanates 

dimethyl diphenyl diisocyanates. 
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cent based on diisocyanate. Pref e Led Lb [V? " m ° lm per " 
Percent of polyisocyanate based o7li K ° le 
! 'he total quantity oT^™ diiBOC *™**' 

tion of insecticide in tne f 111 1 "** conc ^- 
10 to 7S% by weirf* " ^ "^'ocapsules is about 
by weight, preferably 20-55% by weight. 

5 B - The solution a 1« ***** ^ 

agueous aolution B of I ^ * ""^ """^ 

t«re of surfactant/ !Jh Octant or mi,- 

The surfactant Zl^ZlVlT^ 1 ^o^*' 
-i-persion while^"'' 8 \, *"* Stains the 

form the walls o£^ ' ti0n C) ° CCU " *> 

surf actant neliL c« ?T MPMla - "* "««* °* 
- the art, ^"^acW^ * *~ ™ 
Efficient quantitleHo \T P ' eaMt in 
The volume ra£o of a ♦ !T ^ de8ired CBulfli «>»- 
volume ^" ! £A ! !° 8 8,10,1 A 18 30 - 5 ° 

vol^ £££ ran I" ^ UPP8r llmlt «* the 

to main^r^ oiTL t * * the need 

n an oi 1- in- water emulsion 
emulsion inversion. The mixture of I Zl t^ *" 
in order to form an eioulslot Jf ? 18 a9itated 

Particle size (S-lSoT*" I C ° ntalaln « «» 
-rger -^ ^^7^7^ 10-50 u . 

be prepared depending on th ZT^J^ZZ to 
formulation. the microcapsule 



30 C. to the 



. . ~ — - + B emulsion 'at 0-i5»c »aa~* 

a diamine to-loo 8 ftda ed 
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ali»h«« T P 01 ***™ as used herein means an 

aliphatic amine having at least three primary or 
secondary amine groups, such as 

diethylenetr famine 
5 trlethylenetetr amine 

tetraethylenepentamine 

pentaethylenehexamine . 

The term diamine means an aliphatic amine 
10 ^J*? Prl ^ « "condary amine groups, such as 
10 ethylenediamine 

hexamethylenediamine 
piperazine 

tetramethylenediamine . 

15 w « < Eith6r 8 ******* or a diamine can Be used, 
15 hut is is preferred that the amine component he 50-100 
-le Percent diamine and 0-50 mole percent polyamine. 
la the most preferred embodiment of this invention, 
the amine component should be 75-85 mole percent 
diamine and 15-25 mole percent polyamine. During 
polymerization, the temperature is maintained at 
10-35 c. The amine can be added as such, but it 
is preferably added as an aqueous solution containing 
at least 20 weight percent amine. The ratio of amines 

«0 molT ate ^ 95 - 300 ' OOle P^erably 110- 

200 mole percent. After polymerization is complete, 
the excess amine can be neutralized to a range of 

fcid'L ^ 8UCh M h * d ** hl ~l° or phosphoric 
Z1T ^composition of any methomyl or 

oxamyl present in the aqueous phase. 
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. °' The **W±»tio» step yields the desired 
insecticide microcapsules which also contain methylene 
chloride. At this point, the polyurea polymer encap- 
sulating wall is swollen and tac*y, and the particles, 
i.e., microcapsules, tend to adhere to one another 
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which makes isolation thereof very difficult. Therefore, 
the methylene chloride must be removed from the 
microcapsules, and this may be accomplished by passing 
an air or nitrogen stream over the surface of the 
5 slurry from step C or by applying a vacuum thereto. 
Quite unexpectedly, the methylene chloride will pass • 
through the microcapsule wall without damaging the 
polyurea. The insecticidal core remains intact 
within the encapsulating wall. 
" E. The microcapsules, usually about 5-150 u in 

Bize, can be isolated by conventional techniques , e.g., 
concentration or filtration and then washed with water. 

In some instances, it may be desirable to 
eliminate the isolation step and use the product as 
15 is or diluted with water or additional materials, 
such as thickeners to improve formulation 
characteristics. 

Methomyl has a high degree of contact 
activity when applied topically to insects. Some of 
this activity may be lost if the methomyl is encapsula- 
ted and not available to contact the outer surface 
of an insect. Therefore, it may be desirable to mix some 
^encapsulated »«thomyl. with the mlooeocapsulated methomyl 
formulation to Impart the contact insecticidal activity 
Also, to impart other desired insecticidal effects, it say 
be desirable to mix methomyl microcapsules with other 
insecticides such as dlflubensuron, chlordimeform, 
fenvalerate, permethrin, decamethrin, cypermethrin 
or methyl parathion microcapsules (prepared as taught 
in U.S. Patent Specification No. 3.959,«4). Such composi- 
tions comprise a further feature of the invention. 

The following examples are illustrative of the 
instant invention. Unless otherwise indicated, all . 
parts are by weight and all temperatures in °C. • 

In all examples, the surfactant used was a poly- 
35 vinylalcohol, ElvanoW 50-*2 (E. I. du Pont de Nemours 
« Co.), which was prepared as a O.St aqueous solution 
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by dissolving in water using an Osterizer blender. 

As used herein f the terms "cross -linked 
polyurea- and 'cross-linked polyurea polymer* mean 
a polymer of repeating ureido groups with, linkages 
5 between adjacent polymer chains* formed by the reaction 
of amine and isocyanate functionality not used in linear 
chain growth. Cross-linking in condensation poly- 
merization is generally achieved By using polymerizable 
compounds containing more than two functional groups, 
10 e.g., triamines and triisocyanates in the case of 
cross-linked polyureas. 



A. 



15 



20 B. 
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Example 1 

The following solutions were prepared: 
Organic phase which was prepared just prior to use. 

methylene chloride 
me thorny 1 

2,4-toluene diisocyanate 
PAPla polymethylene polyphenyl- 
isocyanate 



15 ml 
15 g 
2.6 ml 
0.7 g 

Aqueous phase 
60 ml 



0.5% aqueous ElVanol® 50-42 

polyvinyl alcohol solu- 
tion 



C. 



Amine solution of 
20 ml 
3.6 ml 
1.4 ml 



35 



water 

ethylenediamine 
die thylenetriamine . 
To a 250 ml Erlenmeyer flask equipped with a 
magnetic stirrer, was added 60 ml of 0.5% polyvinyl 
alcohol solution B. After cooling solution B in an ice 
bAth to about 5°C, the organic phase, solution A, was 
added with vigorous stirring. This mixture was stirred 
for 30 seconds to form a stable emulsion, whereupon the 
previously chilled amine solution C was added (with 
temperature control <15°C) and the stirring rate slowed. 
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wa l L ' """" °* ^-P-les was allowed to 
vara to roan temperature and was stirred *t aabient - 

thTrr* ° Vernl9ht ^ « P»«i»9 over 

the surface to remove nethylene chloride. 

The microcapsules were isolated by first cen- 

; t ™ -~ 

allows^ , lteriag - ^ resulting tan powder was 
allowed to dry on the funnel. The isolated powder, 
M.0 * was screened through a 60 mesh sieve. 
Elemental sulfur analysis indicated a methomyl con- 
centration of 53.5%, with the balance cross-link^ 
Polyurea polymer, lees than Q. 2% methy^nTch^L 
as determined by elemental chlorine analysis was present. 
The particle si.e of the microcapsules was 30-70 y 
as determined by microscopic investigation. 

Example 2 

In this example an inert polymer, poly (methyl 
methacrylate), Elvacite* 2010 (E. I. du Pont de 
Nemours 5 Co.), was added to the organic phase. The 

following solutions were prepared: 

A. Organic phase 

20 ml methylene chloride 

25 4.2 g Elvacite* 2010 

17 9 "aethomyl 

2.6 ml 2,4-toluene diisocyanate 

1*8 g PAPie 

B. Aqueous phase 

„ „ M 50 101 °* 5 * aqueous Elvanole 50-42 

c - Amine solution of 



20 



10 ml vater 
3.6 ml ethylenediamine 

diethylenetr iamine , 



1.4 ml 



« , ^ saae procedure " in Example 1 was 

35 followed. 17.2 g of microcapsules were isolated 
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Example 3 

was use „ , ln .! M " eXample ' ^ystyrene (Shell 314) 

* w A. Organic phase 

20 methylene chloride 

*' 2 9 . polystyrene (Shell 314) 

17 9 me thorny! 

15 2.6 ml 2,4-toluene diisocyanate 

l -° 9 PAPI» 
S. Aqueous phase 

C 6 ,° "J" °* 5% *9 ueou s Elvanole 50-42 

c. Amine solution of 

20 10 »* water 

3,6 11,1 ethylenediaoine 
1.4 ml diethylenetrianine 

followed JXe^ oTolT ?" * 1 ™ 

analyzed bv Zl* V which 
25 !!! . , 7 ^ "^yi- to be 27.8% aethomyl 

va. rl0e aaal y 8iB - The particle si ae 

va. 30-70 u as determined by microscopic investigation. 

3Q Example 4 

90 ml methylene chloride 

90 9 aethomyl 

35 "- 2lttl 2,4-toluene diisocyanate 

21.6 g PAPI o 
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B. Aqueous phase 

2iQ ml Q % s% aqueous Elvanole 5Q-42 

C. Amine solution of 

50 ml water 
5 40.8 ml ethylenediamine 

16.6 ml diethylenetriamine. 
To a 500 ml baffled resin kettle was added 
290 ml of solution B. After cooling to 15»C in an ice 
bath, the organic phase, solution A, was added with 
10 vigorous stirring. After stirring for 2 minutes, the 
stirring rate was slowed and previously chilled 
solution C was added. The temperature of the mixture 
quickly rose to 32*c and slowly cooled over a 30-minute 
period. The ice bath was removed and an air stream 
15 passed over the surface of the slurry for 6 hours to 
remove methylene chloride. 

The microcapsules were isolated by 
centrifuging to remove supernatant liquid, rediapersing 
in 150 ml of water , filtering and air drying to give 
20 149.0 g of a tan powder containing 41.9% methomyl 

with a particle size range of 10*40 y with an average 
sise of 21 v f as determined by Coulter Counter. 

Example 5 

25 this example, an 80/20 mixture by weight 

of 2,4- and 2,6- toluene diisocyanate , HyleneeTM (E. I. du 
Pont de Nemours * Co.) was used as the diisocyanate. 
The following solutions were prepared. 
A. Organic phase 
3Q 15 ml methylene chloride 

15 g methomyl 
5.2 ml 80/20 mixture of 2,4- and 

2, 6 -toluene diisocyanate 

1.4 g FAFI* 

35 
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B. Aqueous phase 

50 ml 0.5% aqueous ElvanolS 50*42 

C. Amine solution of 

10 ml water 

7.2 ml ethylenediamine 

2.8 ml diethylenetriamine. 

To a 500 ml baffled resin kettle was added 
50 ml of solution B. After cooling to 10»C in an 
ice bath, the organic phase, solution A, was 
10 added with vigorous stirring. After stirring for 

45 seconds the stirring rate was slowed and previously 
chilled solution C was added. After stirring the 
resulting siurry for 30 minutes, an air stream was 
passed over the surface for 2 houre to remove methylene 
15 chloride. 

The microcapsules were isolated as in the 
previous examples to give 13.2 g of a tan powder which 
analyzed as 44.9% methomyl by liquid chromatography. 
The average particle size was 18-20 v as determined 
20 by microscopic investigation. 
Formulation 

Useful formulations of the microcapsules de- 
scribed in the previous examples can be prepared as wet- 
table powders or aqueous suspensions in conventional 
25 ways. These sprayable "formulations can be extended in 
suitable media and used at spray volumes of from a few 
pints to several hundred gallons per acre. High strength 
compositions are used primarily as intermediates for fur- 

30 St 6r J °S! a S Sm : v J" 1 ! fonBulati ™"» broadly, contain about 
30 io% to 99% by weight of microcapsules and at least one of 

(a) about 1% to 20% surfactant Cs) and Ob) about 9% to 99% 

solid or liquid inert diluent Is). More specifically, 

they will contain these ingredients in the following 

approximate proportions* 

35 
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Percent by Wi^t.** 

"* 19^99 0—80 1 in 

Aqueous Suspensions lo-«o 30 . 8o ££J| 

* Weight of microcapsule plus at least one of a «5.,^-«* * 
or Diluent equala 100 weight percent. Surfactant 

en* ^ ratl ° 8 ° f 8urt * c **»* to aetlve ingredi- 

ent are sometimes desirable, and .re achieved by toco" 
10 poratlon into the formulation or by tana mixing 
Typlcal 80ll<1 olluents are described in 
Vatkins et al., "Handbook of Insecticide Dust Diluents 
•nd carriers", 2nd Edn., Borland Books, Caldwell * j 

15 wettable powders of this Invention, Water is the pre- 
ferred liquid diluent, but may contain other water- 
soluble materials such as alcohols, glycols or ketones 
to provide improved freeze resistance, for example, 
methanol, ethanol, propylene glycol, acetone, or the 
20 like. -Mccutcheon's Detergents and Emulsifiers Annual", 
Mccutcheon Division, MC Pulbishing Co., Ridgewood, 
New Jersey, as well as Sisely and Wood, "Encyclopedia 
of Surface Active Agents-, chemical Publ. Co., Inc., 
New York, 1964, list surfactants and recommended uses. 
25 All formulations can contain minor amounts of 

additives to reduce foam, caking, corrosion, micro- 
biological growth, etc., or to buffer the pB. 

The methods of making such compositions are well 
known. Fine solid compositions are made by blending. 
30 Aqueous suspensions may be obtained directly frca the 
encapsulation slurry without isolation of the dried 
microcapsules by warming and/or passing air or nitrogen 
through the slurry to remove methylene chloride. Any 
additionally desired diluents or surfactants may then . 
35 be added. 
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Those skilled in the art of formations will 
recognize that the above formations are only exiles 
of representative formations and other product forms 
are possible. 

5 In the following examples, ingredient proportions are 

by weight. 

Example 6 

Wettable Powder 

Methonyl microcapsule 4 0 % 
10 Dioctyl sodium sulfosuceinate i 5 g 

Sodium lignin sulfonate 3 g 
Low viscosity methyl cellulose i 
Attapulgite 

15 el**.* ♦„ 3318 to5red ^ entB thoroughly blended and 

sifted through a u.S.S. No. 50 sieve (0. 3 mm opening) be- 
fore packaging. If desired all ingredients exe^ne 
microcapsules may be ground in a hammer or fluid energy 
■ill to reduce the particle size of these components 

2Q p^LL P8Ules can be blended tato ™* ^>L 

" Example 7 

Kettable Powder 

Methnmyl microcapsule S6% 
Sodium alkylnaphtfaalene 2% 

sulfonate 
Sodium ligninsulf onate 2% 
The Ingredients are thoroughly blended and 
sifted through a U.S.S. No. 50 sieve 10.3 cm* opening! 
before packaging. 



25 



35 



BNSOOCIQ <EP 00082D7A2_L» 



0008207 



15 

Use 



useful f , ^ c "*«psules of this- identic* ere 
IZIJ agr ^ ltUre f ° r o< insect, end 

5 LT^r " e controlled ne «-^ — yi 

end ^tures of methyl with other insecticides 
listed previously. As demonstrated in the following 
exiles, proved residue! insecticidel end ^! . 
cidel properties es veil as decreased phytotoxicity 
are obteined with controlled releese JtLyi * 
10 microcepsules. y 

The insects are controlled by applying micro- 

C Zl ll X ° ^ l0CW ° f to the area to be 

Protect*., or to the pests themselves. For the con- 
trol of insects on agricultural crops, the microcapsules 

z*r::*t ly appUed *• th ° fou ^ - piJ 

parts which are infested or which are to be protected. 
Effective amounts to be applied depend upon the specific 
compound used, the species to be controlled, its Sf. 
«age. its size and location, the amount of rainfall, 
the time of year, moisture, temperature, type of ap- 
plication, plant spacing, and other variables. In 
general .05 to 10 Kg of active ingredient per he may 
be required for insect control in agriculture with 
rates of 0.15 to 5 Kg/ha usually being sufficient. l„ 
large scale field operations, rates in the range of 

Nematodes are controlled by applying the micro- 
capsules to the locus of infestation, to the area to be 
Protected or to the pest themselves. For the control 
30 of nematodes in agricultural crops, a microcapsule for- 
mation of this invention is generally applied to a 
portion of the plant or surrounding soil which is in- 
fested or which is to be protected. Effective amounts 

35 11 , , aPPlled deP6nd UP ° n 8P<eiM t0 * ""trolled. 
35 its life stage, its size and location, the amount of 
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rainfall, the time of year f moisture, temperature, soil 

anT: t r Cea T ° f treat6d ' type ° f -PP"-tion, 

and other variables. In general, 3 to 3Q Kg of active 
ingredient per ha may be required for nematode con- 
trol in agriculture with rates of S to 10 Kg/ha 
usually being sufficient in many situations. 

The methomyl microcapsules possess significant 
advantages over prior art compounds. For example, 
their improved residual insecticidal and nematicidal 
activity can reduce the need for closely spaced^ul- 
tiple applications resulting in greater economy to the 
grower and dissemination of less pesticide in the en- • 
vxronment. There is also less chance that the pesticide 
applied in this manner will be damaging to plants. A 
specific advantage of this type is the reduced side- 
affect on cotton. Treated leaves remain green and free 
of reddening that may result when the same pesti- 
cides are applied in other forms. 

The microcapsules of this invention can be mixed 
with fungicides, bactericides, acaricides, as well as 
other nematicides, insecticides, or other biologically 
active compounds in order to achieve desired results 
with a minimum expenditure of time, effort and material. 
Amounts of these biologically active materials added 
for each part by weight of the composition of this in- 
vention »ay vary from o.OS to 25 parts by weight. 

The microcapsules of this invention can also 
be mixed with nnencapsulated methomyl, oxamyl 
or other insecticide or nematicide, to obtain enhanced 
effect, immediately upon application, with the improved 
residual insecticidal or nematicidal activity which 
derives from the encapsulation, such mixtures may be 
in the form of combined single-package products, or 
they may be accomplished in the spray tank, by tank- • 
35 mixing. The. ratio of nnencapsulated to encapsulated 
active ingredient can vary widely but would usually be 
from IjIO to 10:10. 



20 
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Example 8 

The foliage of red kidney bean plants In the 
two-leaf stage was sprayed to run-off with dispersions 
of microcapsules of this invention at various concentra- 
tions. Dispersions were prepared by diluting appropri- 
ately weighed quantities of the microcapsules to 
100 ml with water containing .urfece active agent, 
H^ 1 !T 1 , 8Ul£ate <*' *« Pont de 

io IZ1 T " 1,500 °- ***** dryln »' ^ 

were placed under artificial light in a room 
maintained at 25 ♦ 2»c, 54 + 5* tat 
»#«-.,- 1— ~ - 51 T "° d »y» there- 

after, leaves were excised from the plants and placed 
in covered 10 cm petri ai.bes along with moist ^ 

T< fre8h ' Ten armywor. x^ae 

vera placed in each dish. Test8 ^ ^ ^ ^ 

^e unit, were Kept in a room maintained at 25 I 2 " 

iLLf * M ° rtaUty re8UXt " W ~ ^ -ay 

-tTTt!\ ^ aft8r Plant » ^ *"» dried 

and placed in the relative humidity room, additional 
leave, were excised from the plants and tested in the 
same manner as those excised after two days. 
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35 



Microcapsule 
Formulation 

Example 1 
Example 2 
Example 3 

Example 4 
Example 5 
Untreated Control 



Active Ingredient* 
Concentration In 
L Spray g 




Active Ingredient refers to the mmthrtm^i ~ 

^ ■ Mt *«nyl concentra- 

tion in the spray. 
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Example g 

Potted cotton plants approximately 30 cm high 
having 5.6 true leaves were sprayed to run-off ^ 
aqueous dispersions of the following microcapsule for- 

taL a ed 0n8 I thlS lDV€nti0n at 500 ^e sprays con- 

tanned surface active agent CDupcncl* C) at a concentra- 
tion of 1.-S00. Other sets of plants were similarly 
treated with methyl. After drying, pla nts were set 
out in the. greenhouse end held for observation. 

Microcapsule Formulation 

, (5 - 00 &± Rating ,8 dav^ 



0 



0 
0 



Test A 
Example 1 
15 Example 3 

Unencapsulated Methomyl » 
Untreated Control Q 
•Tear B 

Example 2 0 2R 

20 Unencapsulated Methomyl . ^ 
Untreated Control 

Teat C 
Example 4 

25 Unencapsulated Methomyl 33 
Untreated Control 0 

Test D 

S*«»Ple 5 0 . 25R 

Onencapsulated Methomyl 4R 

3Q Untreated Control 0 

J AI - active ingredient (methomyl) 

"R" denotes typical methomyl effect, i.e., reddening of 
older leaves, slight puckering and black stippling 
35 of younger leaves. Rating is on the basis of o' to 

10, with 10 indicating total leaf area Involvement*. 
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Claims : 

1. Substantially 



size. W5 ° " ln » v erage particle 

to 4 ln whlc 5 ; " 1CrOC ^ Ules - cl. laie a in a„ y of clai.* x 

inert "ZZ T """^ * chlo *"« soluble 

xnert polymer in an amount up to about 30% by weioht of i-h» 
total microcapsule weight. 9 the 

«. Microcapsules as claimed in claim 5 in which 
l e ^:~ 18 ^ PolymethylmethLryirr 

micro. J' ** lnSeCtiCidal co «P<**tion which comprises 
microcapsules of any of claims 1 to 6 in admixture with an 
-encapsulated ineectlclde in a ratio of fro. UXO to ui. 

8. A composition as claimed in claim 7 wherein 
the unencapsulated insecticide is methomyl. 

cedina c , /' * COn,pOSltlon M cla ^ m any of the pre- 
ceding claims comprising from 10-99% by weight of micro^ 

IIZ ZJ" T ined ln * ^ at lea8t °- of (a, from 

liauld 1 T*^ 1 ** "* <b> frOB 9 t0 »»• <* -lid or 
liquid inert diluent<a>, all percentages being by weight. 
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10. A process for preparing microcapsules as 
claimed in claim 1 including the steps cf (a) dissolving 
methomyl, oxamyl, or. a mixture of methomyl and an insecticide 
selected from the group oxamyl, aldicarb, 
diflubenzuron, chlordimeform, aetnyl parathlon , ethyl _ 
parathlon, epn, fenvalerate, peraethrln, decamethrin, 
cypermethrin, carbaryl and leptophos in* methylene 
chloride containing polyisocyanate or a mixture of a 
polyisocyanate and diisocyanate, (b) emulsifying the 
solution into a cooled aqueous- surfactant solution, 
tc) adding a diamine or polyamine or a mixture of the 
two to form a cross-linked polyurea encapsulated shell 
around droplets of the emulsified solution, and 
tdl removing the methylene chloride. 

11. A process as claimed in claim 10 wherein th*. 
ethylene chloride solution in step (a, contains diisl 
cyanate in addition to polyisocyanate and a mixture of 
diamine and polyamine is added to the emulsion in step (c, 

wherein ^ * Pr0 " SS claimed in claim 10 or claim 11 
wherein the concentration of polyisocyanate is about 10 to 

of ST-TT ° n dilSOOyanate — *** concentration 

^polyamine is about 15- 25% aole percent ^ m ^ ~ 

13. A process as claimed in any of claims 10-12 

wherein thAV * ** ^ ° f clairos ""^ 

^livf dllSOCyanate is 2,4-toluene diisocyanate and 
the polyisocyanate is polymethylenepolyphenyl isocyanate. 

wherein th« 63 Clalmed la «V of claims 10-14 

wherein the diamine is ethylenediamlne and the polyamine is 
dietbylene triamlne. • •' a,nine is 

„. , 16 ' A P roce « as claimed in any of claims 10-15 
wherein the reaction temperature is 0-35°c. 
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17. A method of controlling an insect pest by 

Ic^r^ 6 l0CUS ° f 6aid "~ t " effec " ve amount of an 
insecticidal composition characterised in that said insecti- 
cidal composition is 



composition of any of claims 
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